A model of cyanotic heart disease: functional, pathological, and metabolic sequelae in the immature canine heart.
To assess the etiology of depressed ventricular function in cyanotic congenital heart disease, an experimental model in immature puppies was devised in which the left atrial appendage is directly anastamosed to the distally banded pulmonary artery. The preparation results in significant cyanosis during a 3-month study period (PO2 = 91 +/- 4 vs 43 +/- 3, hematocrit = 33 +/- 3 vs 55 +/- 5). Compared to age- and weight-matched unoperated controls, cyanotic animals developed significant depression of biventricular ejection fraction (P less than 0.05), increased heart weight indexed for body weight (P less than 0.05), increased right ventricular weight (P less than 0.02), and increased right ventricular free wall thickness (P less than 0.05). There was no alteration in ventricular volumes. In addition, mean myocardial stores of high-energy phosphate compounds were unaltered. The model allows a reproducible level of hypoxemia to be produced in young animals, utilizes no prosthetic materials, and allows future experiments to be performed to ascertain the metabolic response of the cyanotic myocardium to exercise or surgically induced ischemia.